Studies of the photoreactivation phenomenon (Kelner, 1949; 1951) have been confined predominantly to Escherichia coli (Kelner, 1951; Errera, 1953) . In an attempt to find a relationship between the unique physiology of certain bacteria and their radiation sensitivity, possible variations in the response of four organisms of the genus Azotobacter were investigated.
In the present study organisms of this genus showed great variations in their capacity to be photoreactivated. One strain was neither photoreactivated nor inactivated by visible radiations, while other strains were easily and extensively reactivated by visible light. The observations of these differences within a single genus suggest the use of azotobacter in studies of the biochemical mechanisms operative in photoreactivation.
MATERIAL8 AND METHODS
Preparation of ceU material. Azotobacter cells were grown on a glucose salt medium as described by Karlsson and Barker (1948) . This However, for studies with Azotobacter chroococcum,4 9.0 ml of thawed inoculum were used per 100 ml of growth medium. Such inocula, when grown on a rotary shaker at 30 C, yielded approximately 108 celLs per ml within 24 hr.
Irradiation studies. For irradiation studies cells from cultures 24 hr old were sedimented and washed with 50 ml of 0.066 m potassium posphate buffer of pH 7.0 at 1.6 X 104 M MgSO4 (Goucher and Kocholaty, 1954) . The cells then were resuspended in the buffer to a concentration of 106 cells per ml, and 40 ml of the suspension placed in a "petri" dish 8.6 cm in diameter. The suspension was either exposed to ultraviolet radiation, maintained in darkness without ultraviolet irradiation, or irradiated with visible light only.
Ultraviolet radiation was delivered by a General Electric germicidal lamp (radiation predominantly in the 2537 A region) mounted in a light-tight, nonreflective box, 48.5 cm distant from the cell suspension. A diaphragm with an aperture of 2.4 cm, located 3 cm from the surface of the germicidal lamp, was interposed between the lamp and the suspension. During irradiation the cell suspensions were agitated with a magnetic stirrer.
Following irradiation, 1-ml portions of the cell suspension were added to 100 ml of the buffer and portions of this suspension were appropriately diluted for plate counts. The remainder of the suspension, contained in a dilution bottle, was exposed to the radiation of two 15-W General Electric daylight fluorescent figure 1) and A. agile strain A44, (figure 2) do not follow the dose reduction principle (Kelner, 1949) . The amount of visible light which negates the effect of ultraviolet light in a bacterial suspension varies until the dose of ultraviolet approximates 10 per cent of the dark survival. At survivals below this percentage, a given dose of visible light negated the lethal effect of ultraviolet radiation by a constant factor. Thus it appears that the dose reduction principle is not applicable over the range of ultraviolet doses used (figures 1 and 2).
The dose reduction principle also does not appear to apply in the photoreactivation of Azotobacter strain "Q," an organism only feebly amenable to the normalizing influence of visible light (figure 3) and showing a high degree of sensitivity to ultraviolet radiation in comparison with the other three organisms studied.
The dose survival curve of A. vinelandii (A. agie var. tinelandii) is shown in figure 4 . It is of special interest to note two aspects of this curve: its sigmoid appearance, and the absence of a photoreactivation effect. Sigmoid curves may result from clumping of cells during irradiation (Lea, 1947) ; however, microscopic examination did not reveal clumping and the experimental manipulations involved in obtaining the dose response curve of figure 4 were the same in every perceptible way as those used in the inactivation of the other Azotobacter strains studied.
The observed lack of photoreactivation in an organism could suggest that the reactivating light may have destroyed loci essential to the viable state of the organism . Such a possibility was realized in studies of the reactivation of BaciUus cereus (Johnson et al., 1950) . This bacillus was shown to be especially sensitive to the lethal effects of near ultraviolet (Stuy, 1955) , (Kelner, 1951) .
From studies of dose reduction ratios, Novick and Szilard (1949) The effects of various doses of visible light on the photoreactivation of these strains were determined.
A gram negative representative of the eubacteria could not be photoreactivated under conditions which resulted in pronounced photoreactivation of other orga isms of the same genus.
